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@ Home agent telecommunication technique. 

@ An agent at home (12) is enabled to receive a 
call from a customer (14), originally directed to 
a transaction-processing center (16), by first 
identifying, at an exchange (20) of a public 
switched telephone netwoiit (22), the identity of 
the transaction-processing center and the 
agent(s) designated to receive calls directed to 
that center. Once the agent (12) has been Iden- 
tified, the call IS routed from a first local 
exchange carrier central office (18) serving ttie 
customer to a local exchange carrier central 
office (26) serving the agent and then to tiie 
agent across a combined voice and data line 
(44). Upon receipt of ttie call, the agent simul- 
taneously establishes a data link with the trans- 
action-processing center so as to complete a 
transaction for ttie customer. 
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Technical Field 

This invention relates to a technique for providing 
a voice -link between an agent at home and a remote 
customer, and a simultaneous data link between the 5 
agent and a transaction-processing center remote 
from the agent 

Background of the Invention 

10 

There is now a trend for people to work in their 
homes where possible, rather than at a remotely sit- 
uated office. Wording at home affords the distinct ad- 
vantage of eliminating long commutes between the 
office and home. There are individuals who would like is 
to work at home for many reasons, such as to care for 
an infant or infirm relative, but find themselves un- 
able to do so because of the nature of their jobs. In 
the past, individuals who have been employed as tel- 
emarketing agents, with the responsibitity to answer 20 
telephone inquires and handle telephone transac- 
tions for customers, have generally not been able to 
work at home. Heretofore, it has not been possible to 
economically provide an agent at home with sufficient 
telephone service and data base access capa bitlty to 25 
enable the agent to efficiently handle customer in- 
quiries and to complete a customer transaction over 
the telephone. As a consequence, telemarketing 
agents have had to work at remote facilities (i.e., 
transaction-processing centers) where sufficient tel- 30 
ephone service and data base access capability 
could be efficiently provided. 

There are now efforts to enable a telemarketing 
agent to accept customer inquiries and to complete 
customer transactions white the agent Is at home, 35 
rather than at the transaction-processing center. One 
such effort involves having the agent at home (the 
"home-agent") make an initial telep hone call to the 
transaction-processing center so as to be connected 
to a private branch exchange (PBX)^ an auto matic 40 
call director at the center. In this way, the home-agent 
seizes a trunk (i.e., a line) to the transaction-process- 
ing center so that an incoming customer inquiry can 
be directed to the home-agent through the seteed 
trunk. If the seized trunk were an Integrated Services 45 
Digital Network (ISDN) B and D channel trunk, then 
the home-agent could conduct a voice discussion 
with a customer, white simultaneously communicat- 
ing data with a computer data base at the transaction- 
processing center If the seized trunk were only capa- so 
ble of carrying voice signals, then a separate data 
trunk line between the home-agent and the transac- 
tion-processing center would be required. 

The disadvantage associated with this approach 
is that the home-agent must remain continuously 55 
connected to the transaction-processing center to 
handle a customer inquiry or complete a requested 
transaction. Thus, the home-agent must seize an in- 


coming trunk to the transaction-processing center for 
the entire length of the work period even though the 
trunk may remain idle for a sizable fraction of that 
rime while the home-agent is in between customer 
calls. For the entire time that the trunk is seized, line 
charges must be paid, making this approach to pro- 
viding the home-agent with sufficient telephone ser- 
vice and data base access capability expensive. 

Thus, there Is a need for a technique for efficient- 
ly providing a home-agent with both telephone ser- 
vice and data base access capabitity at a location re- 
mote from a transaction-processing center. 

Summary of the Invention 

Briefly, in accordance with a preferred embodi- 
ment of the invention, a technique Is provided for al- 
lowing at least one, and, preferably, a plurality of 
home-agents at separate geographic locations to 
handle an inquiry as well as complete a transaction 
for a remotely-situated custome r. The me thod is initi- 
ated by rec eiving a telephone call at a custDnr ter-SNgr- 
VicifTg"lIocal Exchange Carrier (LEG) central office, 
the cairfiaving~been*dire^ 
nally^ to''a*trans~ac^iQn-.pcocessin9.cen The call is 
then identified, typically, although not necessarily, at 
arTejccHange of Fpublic swftched telephone network^ 
to determine theTdentity of at least one home-agent 
who is to be designated'tb receivedlh'e OiStomer-inH 
tiated callj^ TlTe cairis t ften routed to an LEG central 
off ice serving the designated home=agent,. and from 
thatjsentral office to the home-agent.across a conv 
bined voice and data communications channel so.that 
a^ voice link between the customer^and the agent is 
completed. Once the voice link with the customer is 
ihrtlatedT the home-agent then communicates data, 
across the same voice and data communications 
channel, to the transaction-processing center to han- 
dle the customer interaction. 

Brief Description of the Drawing 

FIGURE 1 is a block diagram of a telecommunh 
cations systems for practicing the invention; 
FIGURE 2 is a block diagram of a portion of the 
telecommunications system of FIG. 1. 

Detailed Description 

FIGURE 1 shows a telecommunications system 
10 for practicing the method of the invention to allow 
one or more home-agents 12 (only one shown), at 
separate geographic locattons. to handle calls from 
one or more customers 14 (only one shown) which 
calls are initially directed to a transaction-processing 
center 16. As seen in FIG. 1. each customer 14 (rep- 
resented by a residential telephone set, e.g.. a voice 
terminal) who wishes to make an inquiry or complete 
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a transaction with the transaction-processing center 
16 (e.g., a catalog order facility, a travel agent, conrv 
mon carrier, stock broker, etc.) be gins the process by 
dialing a telep hone number asso ciated with the trans- 
action-processing center. Inahe-lllustFated-embodi- 
ment, the telephone number of the transaction-proc- 
essing centeTfelis'ah 800 (inbound W 
phone Service (WATS)>.number y:8pO^XXX^299^ " 
The call from the customer 14 is initially received 
by a first Local Exchange Carrier (LEG) central office 
1 8 serving that customer. Since the call is directed to 
an 800 number, which is typically not served by the 
LEG central office 18, the call is routed to from the 
LEG central office to an exchange 20 of a public 
switch telephone network 22, such as that maintained 
by American Telephone and Telegraph Go. (AT&T). At 
the exchange 20 is a toll telephone swItc h Zt jsuchlir" 
^Jl^T&Ta)o66\ 4ESS®.sw{tch. " 

Normally, when an 800 number call is received at 
the exchange 20. the destination of the call would be 
ascertained by the switch 21. Ordinarily, if the call 
were originally directed to the transaction-processing 
center 16, the call would then be routed across the 
network 22 to a second exchange 24, which serves 
the geographic region within which the transaction- 
processing center 16 is situated. At the second ex- 
change 24. a second toll switch 25 routes the call from 
the customer 14 to a second local exchange carrier 
26 serving the transaction-processing center 16 
across specially leased trunks (not shown) for this 
purpose. Thus, in accordance with conventional prac- 
tice, there would be one and only one destination (the 
transaction-processing center 16) for this customer- 
initiated 800-number call originally directed to the 
center. 

The method of the present invention departs 
from the conventional practice of handing a custom- 
er-initiated call directed to the transaction-processing 
center 16. In accordance with the invention, after the 
customer-initiated call is routed from the first LEG 
central office 18 to the first toll switch 21.1he^witch 
accesses a first set of records 27 within a data base 
28rtO'^termihe'Uie WrTlity of the original recipient 
^f the customer-initiated call, which in this case would. 
Be the transaction-processing center 16. As should 
'be underetood, depending on the digits dialed, either , 
th^e fra^sactlon-processlngjienter^ie another en- 
J:Jty entirely could be the^ intended original recipient of 
the customeMnitiatejd«call.» 
* y*OnceThe toll switch 21 identifies the transaction- 
processing center 16 as the original recipient of the 
customer-initiated call, the switch accesses a second 
set of records 29 in the data base 28. In accordance 
with the invention, the records 29 contain the number 
of at least one, and preferably, a plurality of the home- 
agents 12 to whom the customer-Initiated call (origi- 
nally directed to the transaction-processing center 
16) is to be routed. / 


4 

/ 

/Having identified all of the possible home agents 
1 2 to whom the call from the customer 1 4 may be rout- 
ed, the switch 21 then checks a third set of records 
30 in the data base 28 containing call status informa- 
5 tion about each home-agent 1 2. The information con- 
tained in the third set of records 30 reflects whether 
each home agent 1 2 can accept a call or whether that 
home-agent is busy. The information contained in the 
third set of records 30 is continuously updated by in- 
to formation sent from the home-agents 12 through the 
LEG central office 26 to the switch 21 on a continual 
basis, so that the switch knows not to route a call to 
an agent who is busy^/ 

Once a set of available home-agents 12 is Iden- 
15 tified, then the switch 21 routes the customer call 
across the network 22 to the exchange 24, which ser- 
vices the LEG central office 26 that, in turn, serves 
a designated home agent 12 Identified as being avail- 
able to accept the call. In the illustrated embodiment, 
20 the LEG central office 26 services both the agent 12 
and the transaction-processing center 16. so that the 
switch 25 at the exchange 24 routes the call to this 
LEG central office. Note that the home-agent 12 to 
whom the customer-initiated call is to be routed could 
25 be served by an LEG central office other than the 
LEG central office 26. Indeed, the home-agent 12 
could be situated so far from the transaction- process- 
ing center 1 6 that the agent is served by an exchange 
(not shown) entirely different from the exchange 24 
30 serving the transactfon-processing center 16. 

In the illustrated embodiment, the LEG central of- 
fice 26 serving the home-agent 12 has been descri- 
bed as being sufficiently remote from the customer 
14 so as to require routing of the call across the public 
35 switched network22. Itshould be understood thatthe 
agent 12 could indeed be served by the LEG 18 the 
same as the customer 14, or alternatively, the LEG 26 
which in fact serves the agent may be geographteally 
close to the customer. Under these conditions, the 
40 call from the customer 14 to the agent 12 may not be 
routed over the network 22, butthrough the LEG cen- 
tral office 1 8 itself, or over local lines (not shown) be- 
tween offices. In either case, It would still be neces- 
sary forthe LEG central office 18 to have the custom- 
45 er-inltiated call identified by the switch 21 of the ex- 
change 20 because the original number was an 800 
number. If the number for the transaction-processing 
center 16 were a local number, served by the LEG 
central office 26, this may not be necessary, as the 
so LEG central office will contain the first set of records 
28. 

Referring to FIG. 1, the switch 25 at the ex- 
change 24 may not always be located geographically 
proximate the LEG central office 26 serving the 
55 home-agent 12. In the illustrated embodiment the 
switch 25 is located a short distance from the LEG 
central office 26. To facilitate a connection between 
the toll switch 25 and the LEG central office 26, a con- 
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nectlon hub 32 is provided adjacent to the LEG central 
office and is connected to the office by a first com- 
munications channel 34. A second communications 
channel 36 couples the hub 32 to the switch 25. In the 
event that the exchange 24 and the LEG central of- 5 
flee 26 were co-located, as may occur, the communi- 
cation hub 32 could be eliminated. 

The customer-initiated call, once received by the 
LEG central office 26, is then routed from that office 
to the home-agent 12, typically through a subscriber io 
loop 38. In the illustrated embodiment, the subscriber 
loop 38 Includes a communication channel 40, linking 
the LEG central office 26 to a channel bank 42, and 
a Basic Rate Interface (BRI) Integrated Services Dig- 
ital Network (ISDN) trunk 44, with X.25 data capabil- 15 
ity, linking the home-agent 12 to the channel bank. 
Usually the single channel bank 42 will serve a plur- 
ality of individual customers, including one or more 
other home-agents 12. Once the customer-initiated 
call is routed to the home-agent 1 2 in the manner de- 20 
scribed, the incoming call is typically received by the 
agent on a voice terminal 46, thereby establishing a 
voice link with the customer. Although the call was ac- 
tually received by the home-agent 12, the customer 
14 believes that he or she has actually dialed the 25 
transaction-processing center 16, 

The home-agent 1 2, having received the custonv 
er-initiated call, often must access one or more data 
bases at the transaction-processing center 16 in or- 
der to successfully handle a customer inquiry or conrv 30 
plete a customer-requested transaction. To enable 
each home-agent 12 to access the data bases at the 
transaction-processing center 16, each agent Is pro- 
vided with a computer terminal 48 which is coupled 
via the subscriber loop 38 and the LEG central office 35 
26 to the transaction-processing center. Since the 
ISDN trunk 44 and the channel 40 are capable of si- 
multaneously carrying voice and data at the same 
time, the home agent 12 can be conducting a voice 
conversation with the customer 14 while simultane- 40 
ously accessing the requisite information at the trans- 
action-processing center 16 via the terminal 48. in 
practice, the terminal 48 comprises a conventional 
personal computer, such as an AT&T model 6386 per- 
sonal computer, running a conventional terminal 45 
emulator package. 

Referring to FIGS. 1 and 2, a data base inquiry 
from a home-agent 12 is routed, via the subscriber 
loop 38. to the LEG central office 26 and from the of- 
fice to the transactk>n-processing center 16 via one so 
or more ISDN trunks 52 (a single such trunk is shown 
in FIG. 1 and two are trunks shown in FIG 2.) Each 
ISDN trunk 52 is a "B" channel type trunk with X.25 
data capability. The incoming inquiries (e.g., packets 
of data) which are received on each trunk 52 are dis- 55 
assembled by an assembler/disassembler 54, only 
one such assembler/disassembler being shown in 
FIG. 1. Referring to FIG. 2, each assembler/disas- 


sembler 54 is coupled via multiple RS 232 lines to a 
protocol converter 56, typically a Memorex-Telex 
model MGS 6544 controller. The protocol converter 
56 serves to convert the protocol of signals received 
from the assembler/disassemblers 54 to a format 
suitable for input to a bank of computers 58 which 
store the information to be accessed by the agents 
12. While the protocol converter 56 could feed the 
computers 58 directly, it is desirable to interpose a 
front-end processor 60 between the analyzer and the 
computers to facilitate flexibility (e.g., to facilitate a 
larger network). 

Referring to FIG. 1 , at least one voice terminal 62 
is located at the transaction-processing center 16 and 
is coupled to the LEG central office 26 via a voice 
trunk 64 to allow personnel to initiate a voice tele- 
phone conversation with one of the home-agents 12 
or other parries as required. Typically, multiple voice 
terminals 62 will be found at the transaction-process- 
ing center. Status information and reports from the 
LEG central office 26 are supplied to the transaction- 
processing center 16 via an analog trunk 66 which 
feeds a file server 68 (e.g., a personal computer) at 
the center. The file server 76 is typrcally accessed 
through one or more terminals 70. The voice commu- 
nications carried on the trunk 64, and the status in- 
formation received on the trunk 66, while useful, are 
not critical to the ability of the transaction-processing 
center 16 to transmit data to, and receive data from, 
the home-agent 12. 

From time to time, information contained in the 
second set of records 29 in the data base 27, detailing 
the routing of customer-initiated calls to the home- 
agents 12, must be updated. For example, one or 
more home-agents 12 may not be scheduled to work 
a parbcular day, or a malfuncbon may exist prevent- 
ing calls from being routed from the customer 14 to a 
particular one of the agents 12. The information stor- 
ed in the second set of records is updated through 
one or more terminals 72, which, in the illustrated em- 
bodiment, are located at one or more facilities 76, 
each electrically linked to the conrununications hub 32 
through a separate communications channel 78. 
White the facilities 76 in the preferred embodiment 
are separate from the transaction-processing facility 
16, one or nrwre terminals (not shown) could be pro- 
vided at the transaction-processing facittty and would 
be linked to the communicattons hub 32 in a manner 
similar to the terminals 72 for updating the record set 
29. 

As described above, the call-routing information, 
i.e., the identity of the transaction-processing center 
16, the identity of the home-agents 12 associated 
with that center, and the call status information of 
these agents, is stored in the data base 27 at the first 
exchange 20. The reason for storing this information 
at the exchange 20 is that the home-agents 12 may 
not necessarily all be served by the same LEG central 
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office 26, or even the same toll exchange 24. Where 
all of the home-agents 12 are serviced by the same 
LEG central office 26, the second and third sets of re- 
cords 29 and 30 containing the Identity of the home 
agents and their call status, respectively, would typi- 
cally be stored at this LEG central office, rather than 
at the toll exchange 24. Under these conditions, the 
data base 27 would only contain the first set of re- 
cords 28 which identifies the particular LEG central 
office (e.g., LEG central office 26) where a customer 
call, originally directed to the transaction-processing 
center 16. should be routed. Actual routing of such a 
call to a particular one of the home-agents 12 would 
be performed by the LEG central office 26, using a 
data base (not shown) containing information that 
had previously been contained in the second and 
third sets of record set 29 in FIG. 1. 

The foregoing describes a technique for routing 
to one or more home-agents a call initiated by a cus- 
tomer 14 to a transaction-processing center 16 and 
for simultaneously enabling the home-agent to ac- 
cess information from the transaction-processing 
center to complete a customer transaction. The rout- 
ing of the call is such that only when the call is actually 
received by the home-agent 12. will the subscriber 
loop circuit 34 between the agent and the transaction- 
processing center 16 be seized, thereby minimizing 
line charges. 

It is to be understood that the above-described 
embodiments are merely illustrative of the principles 
of the invention. Various modifications and changes 
may be made thereto by those skilled in the art which 
will embody the principles of the invention and fall 
within the spirit and scope thereof. 


Claims 

1. A method for allowing an agent at home (12) to 
communicate with a remotely situated customer 
(14) and to simultaneously complete a transac- 
tion for such customer using a data base at a 
transaction-processing center (16) remote from 
the agent, comprising the steps of: 

receiving, at a customer-servicing Local 
Exchange Garner (LEG) central office (18), a 
customer-Initiated telephone call originally direct- 
ed to a transaction-processing center (16) GHAR- 
ACTERIZED BY: 

identifying at least one agent (1 2) at home 
designated to receive the customer-iniriated tel- 
ephone call originally directed to the transaction- 
processing center (16); 

routing the customer- initiated call to an 
agent-servidng LEG central office (26) serving 
the designated agent at home; 

transmitting the call from the agent- 
servicing LEG (26) to the designated agent at 


home (12) across a combined voice and data 
communications channel (44) to establish a voice 
link between the customer and the agent at 
home; and 

5 simultaneously communicating data be- 

tween the agent at home and the transaction- 
processing center across the voice and data 
communications channel once a voice link be- 
tween the agent at home and the customer is es- 

10 tabllshed. 

2. The method according to daim 1 wherein the 
Identifying step Is GHARACTERIZED BY: 

accessing a first set of records (28) con- 
15 taining all possible numbers dialed by the cus- 
tomer to identify the transaction-processing cen- 
ter the customer intended to call; 

accessing a second set of records (29) 
containing a list of agents at home which are to re- 
20 ceive a call originally directed to the transaction- 
processing center Identified from the first data 
base; and 

accessing a third set of records (30) con- 
taining call status information concerning the 
25 availability of each of the agents Identified In the 
second set of records. 

3. The method according to daim 1 wherein the 
routing step is GHARAGTERIZED BY: 

30 routing the call from the customer-servic- 

ing LEG central office (18) to a first exchange 
(22) of a public switched telephone communica- 
tions network (20); 

transmitting the call across the public 

35 switched telephone communk^atlons network to a 
second exchange proximate the LEG central of- 
fice serving the agent at home; and 

routing the call from the second exchange 
to the LEG central office (26) serving the agent 

40 at home. 

4. The method according to daim 1 CHARACTER- 
IZED IN THAT the step of simultaneously commu- 
nicating data between the agent at home and the 

45 transaction-processing center indudes the step 
of routing a data path connection between the 
agent at home and the transaction-processing 
center through an LEC central office (26) serving 
the transaction-processing center. 

so 

5. A system for allowing an agent at home to conrv 
municate with a remotely situated customer and 
to simultaneously complete a transactton for such 
customer using a data base at a transaction-proc- 

55 essing center remote from the agent, comprising: 

a first Local Exchange Carrier (LEC) cen- 
tral office (18) for receiving a customer-Initiated 
call originally directed to a transaction-process- 
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ing center; and 

a first exchange (22) of a public switched 
telephone network (20) coupled to the first LEG 
central office CHARACTERIZED BY: 

means (28,29,30) located at, and associ- 5 
ated with, the first exchange for identifying at 
least one of a plurality of agents at home desig- 
nated to receive the customer-initiated call; 

means (34) for routing the customer-initi- 
ated call from the first LEG central office (18) to io 
a second LEG (26) serving the agent at home; 
and 

a combined voice and signal data path 
(44) for carrying the customer-Initiated call from 
the second LEG to the agent and for carrying is 
data from the agent to a transaction-processing 
center. 

6. The system according to claim 5 CHARACTER- 
IZED IN THAT said means for identifying at least 20 
one agent to receive the customer-initiated call 
comprises: 

a first set of records (28) for identifying the 
transaction-processing center to which the cus- 
tomer-initiated call was originally directed; 25 

a second set of records (29) for Identifying 
at least one agent at home to receive the custom- 
er-Initiated call directed to the transact ion- proc- 
essing center identified by the first set of records; 
and 30 

a third set of records (30) for identifying 
the current call status of each home-agent iden- 
tified by the second set of records to determine 
the availability of such home-agents. 

35 

7. The system according to claim 6 further Including 
means (72.76) for updating the second set of re- 
cords. 

8. The system according to claim 7 CHARACTER- 40 
IZED IN THAT the updating means comprises: 

at least one data entry terminal (72); and 
a communications channel (76) for cou- 
pling each data entry terminal to the first ex- 
change. 45 


so 
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